Involvement of DNA mismatch repair in folate deficiency-induced apoptosis small star, filled.
Folate is a critical factor for DNA metabolism and its deficiency is associated with a number of human diseases and cancers. Although it has been shown that folate deficiency induces genomic instability and apoptotic cell death, the underlying mechanism is largely unknown. Given the role of mismatch repair in maintaining genomic integrity, mismatch repair was tested for its involvement in folate deficiency-induced genomic instability and cell death. Cells proficient in mismatch repair were highly sensitive to folate deficiency compared with cells defective in either hMutSalpha or hMutLalpha. Since wild-type cells but not mutant cells underwent apoptosis upon extensive folate depletion, the apoptotic response is dependent on a functional mismatch repair system. Our data also indicate that p53 is required for the folate depletion-induced apoptosis. In vitro biochemical studies demonstrated that hMutSalpha specifically recognized DNA damage induced by folate deficiency, suggesting a direct participation of mismatch repair proteins in mediating the apoptotic response. We conclude that while the mismatch repair-dependent apoptosis is necessary to protect damaged cells from tumorigenesis, it may damage a whole tissue or organ, as seen in patients with megaloblastic anemia, during extensive folate deficiency.